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(54) Envelope for flat panel display 
devices 

(57) In an envelope for a flat panel 
multichannel display device, including 
a baseplate (11a), a faceplate (12), side- 
walls (13a), and a plurality of support 
walls (15), differences in the heights of 
the side walls and support walls are 
compensated for by a flexible seal (23a) 
which extends around the periphery of 
the envelope. The flexible seal 23a may 
be of metal, and the sidewall 13a can 
also, as shown, be of metal, and may be 
prestressed to the approximate 
vacuum-loaded position to reduce sub- 
sequent stress in the welds 32 and 34. 
The seal may alternatively be formed by 
a pair of flexible members sealed 
together (23 and 24, Figure 2, not 
shown). 
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SPECIFICATION 

Envelope for flat panel display devices 

5 This invention relates generally to flat panel display 
devices and p'articulariy to an evacuatable envelope 
for such a device. 

U. S. Patent 4,145,633 discloses a flat panel display 
device in which the envelope includes a faceplate 
10 and a baseplate held in spaced parallel relationship 
by sidewalls. A plurality of support walls divide the 
envelope into a plurality of channels and support the 
faceplate and baseplate against collapse from 
atmospheric pressure. The faceplate supports a 
1 5 display screen which gives a visual output when 
struck by electrons. When a color display is desired 
shadow mask sections are arranged along the 
faceplate. The baseplate supports beam guide mesh 
assemblies and other components required for the 
20 production of the visual display. 

The display device is a cathode luminescent 
display and thus must be evacuated for proper 
orientation. The sidewalls, therefore, must be per- 
manently and hermetically affixed to the faceplate 
25 and baseplate. Typically, the faceplate, baseplate 
and sidewalls are made of glass and thus the 
hermetic seal is accomplished by fritting the side- 
walls to the faceplate and baseplate. The frit seals 
are permanent and, therefore, the internal compo- 
30 nents must be present in the envelope during the 
fritting, resulting in several severe problems. High 
temperature and exposure to air of the internal 
components are required for the fritting. The beam 
guide meshes and shadow mask sections typically 
35 are thin metallic members and, therefore, corrode 
and frequently warp resulting in a high rejection 
rate. Additionally, upon evacuation the envelope is 
subjected to a high deformation force by atmospher- 
ic pressure. Because the faceplate must be made of 
40 glass and the baseplate and sidewalls typically are 
made of glass, the deformation must be minimal in 
order to prevent cracking. The support walls and 
sidewalls, therefore, must be dimensioned to toler- 
ances within the permissible deformation of the 
45 faceplate and baseplate. The support and sidewalls 
can be made to the required tolerance by expensive 
existing techniques, but difficulties nevertheless 
arise. The frit cycle changes the dimensions of the 
sidewalls in an unpredicable manner so that even 
50 though the required tolerances are maintained while 
making the sidewalls and support walls, the fritting 
frequently causes the sidewalls to fall outside of the 
permissible tolerances. Accordingly, when an asem- 
bled envelope is evacuated, this unpredicable differ- 
55 ence can cause either the baseplate or the faceplate 
to crack. 

The instant invention is directed toward an en- 
velope for a flat panel display device which over- 
comes these difficulties. 

60 The present envelope for a flat panel display 
device includes a baseplate and a faceplate held in a 
substantially parallel relationship by a plurality of 
sidewalls having a first predetermined dimension. A 
plurality of support walls having a second predeter- 

65 mined dimension extend between the baseplate and 
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the faceplate to divide the envelope into a plurality of 
channels and to support the envelope against 
atmospheric pressure. A flexible seal for coupling 
the baseplate, the faceplate and the sidewalls in- 

70 eludes continuous members configured to extend 
around the periphery of the envelope. The con- 
tinuous niembers^ re dimensioned to extend out- 
wardly past the outside of the sidewalls to form two 
sealable edges which meet along a hermetically 

75 sealable seam to form a space between the con- 
tinuous members. The space varies in accordance 
with the difference between the predetermined 
dimensions of the sidewalls and support walls to 
compensate for the difference. 

80 

/n the drawings: 

Figure 7 is a simplified perspective view, partially 
broken away, of a flat panel display device incorpor- 
ating the instant invention. 

85 Figure 2 \s an enlarged cross section of a portion 
of a preferred embodiment showing details of the 
novel structure. 

Figure 3 is an enlarged cross section of a portion 
of a preferred embodiment having metal sidewalls 
90 and baseplate. 

Figure 1 shows an evacuatable envelope 10 includ- 
ing a baseplate 1 1 and a faceplate 12 held in a 
spaced parallel relationship by a plurality of side- 
walls 1 3 extending around the periphery thereof. A 
95 plurality of vanes 1 4 and vane tips 1 6 combine to 
form support walls 1 5 to support the baseplate 1 1 
and faceplate 1 2 against atmospheric pressure and 
to divide the envelope 1 0 into a plurality of longitu- 
dinally extending channels 17. Each of the channels 

100 17 includes a beam guide assembly 18 along which 
electron beams propagate. When a line of the visual 
display is to be printed the electron beams are 
extracted from the beam guide assemblies 18 of all 
the channels 17. Accordingly, each of the channels 

105 17 contributes to each line of the display across the 
transverse dimension of the envelope. 

The envelope 10 must be evacuated and, there- 
fore, the sidewalls 1 3 must be hermetically sealed to 
the baseplate 11 and faceplate 1 2. Additionally, the 

110 support walls 15 support the baseplate 11 and the 
faceplate 1 2 against collapse from the force of 
atmospheric pressure when the envelope 10 is 
evacuated. The faceplate, and typically the base- 
plate, is made from glass and thus the allowable 

1 1 5 deformation in response to atmospheric pressure is 
limited. Forthis reason the sidewalls 13, and the 
support walls 1 5 must be made to tolerances within 
the deformation limits of the faceplate. This is 
possible on a piece-by-piece basis, using modern 

120 techniques. However, several severe disadvantages 
arise. First, the sidewalls, vanes and vane tips must 
be tailor made for a specific envelope to assure that 
dimensional variations are within the permissible 
tolerances, and, therefore mass production and 

125 automatic assembly techniques cannot be econo- 
mically used. That is, a large number of each of these 
elements cannot be separately made by mass pro- 
duction techniques and randomly taken from a 
storage area to assemble an envelope. A very severe 

130 problem arises even when the various elements are 
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tailor made for a specific envelope. When the 
sidewalls are fritted to the baseplate (or faceplate) 
unpredictable variations arise because the frit build 
up beneath the sidewalls cannot be precisely con- 
5 trolled. The allowable dimensional variation can 
thus be exceeded even when all elements are 
carefully made for a specific envelope. These diffi- 
culties are overcome by the use of a novel flexible 
seal 22, including a space S which accommodates 

10 for dimensional differences between the sidewalls 
and supportwalls. 

Figure 1 shows the flexible seal 22 arranged along 
the faceplate 1 2. If desired, the flexible seal 22 can be 
arranged along the baseplate 1 1. Alternatively, the 

15 sidewalls 13 can be made in two parts, one part 
being fixed to the baseplate, the other part to the 
faceplate and the flexible seal 22 arranged between 
the two parts. Thus, the envelope 10 is composed of 
two portions, the baseplate being included in the 

20 first portion and the faceplate being included in the 
second portion. In some instances the sidewalls are 
fixed to the baseplate and are included in the first 
envelope portion. In other instances the sidewalls 
are fixed to the faceplate and are included in the 

25 second envelope portion. In the instances in which 
the sidewalls are made in two parts and affixed to 
both the baseplate and faceplate, they are included 
in both envelope portions. Also, a flexible seal can 
be used to couple the baseplate 1 1 and the faceplate 

30 12. Irrespective of the location, the flexible seal 22 is 
arranged to provide a space around the entire 
periphery of the envelope 10 to flexibly and herme- 
tically couple the two portions of the envelope. 
As shown in Figure 2 the flexible seal 22 includes a 

35 continuous member 23, which is configured the 
same as the periphery of the faceplate 1 2. The 
flexible member 23 extends outwardly past the 
outside of the sidewall 13 by the distance d to form a 
sealable edge 26a, The continuous member 23 is 

40 fritted, or otherwise permanently affixed, to the 
inside surface of faceplate 12, as indicated by the 
joint 27. A second continuous member 24 also is 
configured similarly to the periphery of the faceplate 
12 and extends outwardly past the outside of the 

45 sidewall 1 3, also by the distance d, to form a second 
sealable edge 26b. The member 24 is fritted, or 
otherwise permanently affixed to the side wall 13 as 
indicated by the joint 28. The side wall 13 is fritted, or 
othewise permanently affixed, to the baseplate 1 1 as 

50 indicated by the joint 29. 

In Figure 2 the height of the support walls 1 5 is 
greater than the height of the sidewall 13. The 
flexible members 23 and 24, therefore, are separated 
by a space S. Because the continuous members 23 

55 and 24 are flexible the space can vary to compensate 
for substantial dimensional differences between the 
height of the side walls 13 and the support walls 15. . 
Therefore, when two env lope portions are to be 
joined, the vane tips 1 6 are centered on the vanes 1 4 

60 and the two sealable edges 28a and 26b meet along 
a seam. This seam can be welded by electron beam 
, welding, ultrasonic welding or any other type of 
welding which does not raise the temperature of the 
envelope to a level which will permanently harm the 

65 guide meshes and shadow mask sections contained 



within the envelope. After the seam is welded and 
the envelope evacuated, the space S changes as the 
flexible members 23 and 24 flex to compensate for 
the dimensional difference of the side walls and 

70 support walls without deforming either the faceplate 
or the baseplate. When the envelope is evacuated 
atmospheric pressure collapses the flexible seal 22 
and could push the seal 22 into the envelope. This is 
prevented by the dimension d of the seal extension 
75 past the sidewalls. The dimension d is substantially 
greater than the spacing S and preferably is at least 
ten times such spacing. Typically, after the envelope 
is evacuated, S will be approximately 0.030 inches 
(0.075 cm) and the dimension d will be approximate- 
80 ly 2.0 to 3.0 inches (5.0 to 7.5 cm). The distance 

between the side wall 13 and the first support wall 15 
is selected to prevent cracking of the faceplate 1 2 
due to the cantilever effect of atmospheric pressure 
on the faceplate. 
85 Typically, in order to assure a uniform height for 
all of the vanes Mused in one envelope the vanes 
will be made in sets. The required number of vanes 
are stacked together and simultaneously machined 
on both edges. In this manner, the sets of vanes for 
90 different envelopes can be different but all of the 
vanes for a particular envelope will be the same even 
although mass production techniques are used. The 
vane tips 16 and side walls also can be stacked, 
simultaneously machined and stored as sets. The 
95 use of the flexible seal 22, therefore, permits the use 
of automatic assembly and mass production techni- 
ques, while substantially reducing failures caused by 
atmospheric pressure on the faceplate. 
After the faceplate and baseplate are joined and 

100 the flexible seal 22 is hermetically sealed, the 

envelope is evacuated and atmospheric pressure 
attempts to collapse the envelope thereby com- 
pressing the vanes and vane tips to permanently 
retain the supportwalls 15 between the faceplate 

105 and baseplate. 

The utilization of an envelope including a flexible 
seal enjoys several advantages. The dimensions of 
the support walls and side walls can be different as 
described above. Additionally, the faceplate 1 2, the 

110 sidewalls 13 and the baseplate 11 can be made from 
different materials. In this instance the continuous 
seal member 23, which is affixed to the faceplate is 
made of a material which has a coefficient of 
expansion close to that of the faceplate 1 2. The seal 

115 member 24, which is affixed to the side wails 13, is 
made of a material which has a coefficient of 
expansion close to that of the sidewalls. This 
minimizes stress in the frits. The coefficients of 
expansion of the seal members 23 and 24, therefore, 

1 20 are different. This is permissible because the seal 
members 23 and 24 are flexible and deform without 
rupturing the weld along the seam 26. 

Another advantage is the ability to repair defects 
within the envelope. Thus, if after final assembly the 

1 25 required operational characteristics are not within 
the permissible tolerances, the seal 22 can be 
opened, the required adjustments made, and the 
seal reclosed. 
Figure 3 shows a preferred embodiment in which 

130 the flexible seal consists of a single continuous 
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member 23a. The faceplate 1 2 is identical to that of 
the previously described embodiment and the con- 
tinuous member 23a is permanently affixed thereto. 
The side wall 13a is made of metal, such as cold 

5 roiled or stainless steel, and is channel shaped to 
provide strength against atmospheric pressure. The 
baseplate T1 a also is made of metal, such as cold - 
rolled or stainless steel, and the inside surface has a 
" coating 31 of an insulative material, such as porce- 

10 lain, to provide the required insulation. The support 
walls 15 are identical to those of the previously 
' described embodiment. The side wall 1 3a is herme- 
tically attached to the baseplate 1 1 a by a weld 32. 
The faceplate 1 2 and seal member 23a are respec- 

1 5 tively made of glass and metal and are hermetically 
attached by a glass to metal seal 33. The scalable 
edge which is equivalent to the edge 26b in Figure 2 
is integral with the side wall 1 3a and the two edges 
are hermetically sealed by a weld 34. Large stresses 

20 in the seal 33 are avoided by selecting materials for 
the faceplate 12a and seal member 23a which have 
close, but not necessarily equal, coefficients of 
expansion. For this reason the seal member 23a will 
typically have a coefficient of expansion which is 

25 substantially different from that of side walls 13a. 
The integrity of the weld 34 is not adversely affected 
because the seal member 23a is thin and flexible 
and, therefore, deforms without the weld 34 parting. 
The Figure 3 embodiment is advantageous be- 

30 cause fixturing techniques, which greatly reduce 
vacuum induced deformation stresses in the welds, 
can be used. The side walls 1 3 can be deformed by a 
fixture to the approximate vacuum loaded position 
after the welds 32 and 34 are made. The fixture is 

35 removed after envelope evacuation and prior to 
envelope bakeout. The welds are, therefore, made 
subsequent to the deformation of the welded parts 
and thus are not stressed by such deformation. 
Another advantage of the Figure 3 embodiment is 

40 the ability to add internal components to the face- 
plate and baseplate before the side walls are pre- 
sent. This makes it simplier to apply the phosphors 
to the faceplate and the electrodes to the baseplate 
and is permissible because the welding of welds 32 

45 and 33 does not require high temperatures. The 
Figure 3 embodiment is also advantageous because 
the porcelain covered baseplate 1 1 a can be treated 
• as a large printed circuit. Accordingly, connection of 
internal circuitry to circuitry outside the envelope 

50 can be made using plated through-holes and other 
well known printed circuit techniques. 

CLAIMS 

55 1 . An envelope for a flat panel display device 
comprising; 

a baseplate and a faceplate arranged in a spaced 
substantially parallel relationship; 
a plurality of sidewalls extending between said 
60 baseplate and said faceplate around the periphery of 
said envelope, said sidewalls having a first predeter- 
mined dimension; 

a plurality of support walls extending between 
said baseplate and said faceplate to divide said 
65 envelope into a plurality of channels and to support 
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said baseplate and said faceplate against atmos- 
pheric pressure, said support walls having a second 
predetermined dimension greater than said first 
predetermined dimension; and 

70 a flexible seal for hermetically and flexibly cou- 
pling said baseplate, said faceplate and said side- 
walls, said seal induding^t leas^one continuous 
number configured to extend around the periphery 
of said envelope to form a first scalable edge, means 

75 for forming a second scalable edge configured 
substantially identically to said first scalable edge, 
said edges meeting along a sealable seam and 
forming a space which is variable to compensate for 
the difference between said first and second prede- 

80 termined dimensions so that said flexible seal 
couples said baseplate, said faceplate and said 
sidewalls to retain said support walls between said 
baseplate portion and said faceplate portion when 
said envelope is evacuated. 

85 2. An envelope for a flat panel display device as 
defined in Claim 1 wherein said seal includes a first 
continuous member affixed to said faceplate and 
configured to extend around the periphery of said 
envelope and dimensioned to extend outwardly 

90 (past the outside of said sidewalls) to form a first 
sealable edge, a second continuous member affixed 
to said sidewalls and configured to extend around 
the periphery of said envelope and dimensioned to 
extend outwardly (past the outside of said sidewalls) 

95 to form a second sealable edge, said edges meeting 
along a sealable seam. 

3. An envelope for a flat panel display device as 
defined in Claim 2 wherein said first and second 
continuous members are made from flexible metal. 

100 4. An envelope for a flat panel display device as 
defined in Claim 3 wherein said faceplate and 
sidewalls have different coefficients of expansion 
and said first continuous member has a coefficient of 
expansion near that of said faceplate and said 

105 second continuous member has a coefficient of 
expansion near that of said sidewalls. 

5. An envelope for a flat panel display device as 
defined in Claim 3 wherein the outwardly extending 
dimension of said continuous members is at least 

110 ten times greater than said space. 

6. An envelope for a flat panel display device as 
defined in Claim 3 wherein said space is arranged 
along said faceplate, 

7. An envelope for a flat panel display device as 
115 defined in Claim 1 wherein said means for forming a 

second sealable edge is integral with said sidewall. 

8. An envelope for a flat panel display device as 
defined in Claim 7 wherein said continuous member 
is affixed to said faceplate and wherein said side- 

120 wails and said baseplate are made of metal. 

9. An envelope for a flat panel display device as 
defined in Claim 8 wherein said continuous member 
has a coefficient of expansion close to that of said 
faceplate. 

125 10. An envelope for a flat pan I display device 
substantially as hereinbefore described with refer- 
ence to Figure 1 and Figure 2 or 3 of the accompany- 
ing drawings. 
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